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Abstract  
BACKGROUND: Lightning injuries may produce a variety of medical conditions, and specific 
neurological complications have been identified, with the character of immediate aftershock effects 
or even long-term consequences.  
AIM: The authors describe the incidental finding following a routine unenhanced brain MRI 
performed to a young female patient, suffering from a headache.  
CASE REPORT: Diffuse white matter changes with the character of a leukoencephalopathy were 
seen, which strictly interested only the right cerebral hemisphere. The parents referred that she 
suffered from an indoor lightning strike at age of seven months, although she survived with almost 
no external burns or signs, and recovered uneventfully at that time. A discussion over the effects of 
electrocution and lightning strike on the human body in general, and over the nervous system, is 
made. Particular attention must be shown when making the differential diagnosis of 
leukoencephalopathies with a strictly one-hemisphere extension since several other conditions 
might resemble each other under the radiological aspect, here including brain viral infections, 
genetic disorders, and so on.  
CONCLUSION: The particularity of the long-term aftershock effects of the lightning strike on the 
central nervous system raise again the necessity of collecting data and duly reporting every 
electrical accident, lightning events included. 
 
 
 
 
Introduction 
 
Electrical discharge, electrocution and 
lightning, in particular, represent accidental events 
whose aftermath might be really serious to humans. 
Contrarily to the lay opinion which comprehensively is 
related to the fearfulness of the phenomenon, as 
much as two third of the lightning sufferers will survive 
the occurrence and will be delivered to specialised 
trauma centres for further treatment [1].  
 Lightning will inflict serious injuries, primarily 
related to the high amperage of the electrical current 
produced, that might lead to myocardial asystole, 
highly lethal if not resuscitated promptly; and 
secondarily due to thermal effects (burns) and the 
blast itself, rendering the accident a highly traumatic 
one. Neurological complications of the lightning 
injuries have as well widely reported and studied; 
when present, these complications generally are 
already competence of specialised centres, and not of 
emergency teams. Cherington et al. have made 
several authoritative contributions toward classifying 
and explaining the nature of lightning-related 
neurological damage [2, 3].  
 Under a topographic point of view, the author 
has divided three groups of patients with regard to the 
level of the lesions: (a) lesions above the foramen 
magnum, (b) cranial nerve palsy / palsies and (c) 
spinal cord lesions [2]. In an attempt to classify the 
lesions under a temporal perspective as well, 
Cherington suggests following groups of syndromic 
value: 
1. Immediate and transient symptoms (such as 
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loss of consciousness, amnesia, weakness 
etc.); 
2. Immediate and prolonged or permanent 
lesions (post-hypoxic encephalopathy, brain 
infarction, cranial nerve palsies); 
3. Possible delayed neurologic syndromes (such 
as motor neurone disease, movement 
disorders etc.); 
4. Lightning-linked secondary trauma from falls 
or blast (epidural haemorrhage, tympanic 
membrane rupture)
 
[3].
 
 
  Overall, authors report a diversity of 
neurologic complications that cover almost the entire 
spectrum of the clinical neurology: there is clear 
evidence of damage to the central nervous system 
(cerebral and cerebellar lesions, spinal cord injuries), 
to the peripheral nervous system (neuropathy, 
plexopathy), to the sensorial systems (auditory and 
visual systems), as well as to the skeletal muscle itself 
(cramps, rhabdomyolysis and compartment 
syndromes) [4].  
Little is known about the mechanisms for 
delayed neurological damage following lightning 
injuries, and the explanations are made much more 
hypothetical when there is no evidence of structural 
damage, as in cases when imaging studies reveal no 
abnormalities at all [5, 6]. Free radicals resulting from 
oxidative stress might explain the demyelination that 
frequently precedes the death of spinal neurones [5, 
7]. The electroporation hypothesis, namely the 
formation of additional pores in neurones following 
electrical injury, is another intriguing assumption, 
provided that sufficient clinical data will be supportive 
to it [8].  
  
 
Case Report  
 
 A nine-year-old female child was referred 
from her paediatrician for a routine brain MRI. Her 
general health status and growth were normal, but 
during the last two months she complained of daily 
non-specific headaches, mainly focused on the frontal 
region, infrequently accompanied by nausea.  
 The neurological status was within normality; 
she had brisk tendon reflexes bilaterally but no 
pyramidal signs or pathological reflexes. The cognition 
was considered as adequate, and the educational 
achievements of the young girl were satisfactory. 
Her mother suffered from a migraine, and the 
family paediatrician had the suspicion of a similar 
medical occurrence. The MRI was performed 
unenhanced and detected diffuse white matter 
changes strictly confined to the right cerebral 
hemisphere (Figures 1 and 2).  
The parents have interviewed a new and 
recalled only an episode of a lightning strike, which 
after all was not mentioned in the medical files when 
she was seven months old. At that time, the girl was 
lying down on the right side of the head next to the 
window when the lightning struck; the baby was found 
crying but conscious, with no signs of burn or other 
external trauma. Apart from some sustained material 
damage inside the room, parents could not remember 
any further injury to their daughter, in relation with the 
event of eight years before.   
 
Figure 1: T2-weighted Flair (Fluid-Attenuated Inversion Recovery) 
images, unenhanced brain MRI  
 
The girl was dismissed without any specific 
neurological therapy for a headache she complained 
of. A six-month follow-up medical examination showed 
no symptoms and signs as well, in spite of the 
persisting of isolated episodes of headaches. One 
year after performing the MRI described above, 
another imaging study showed no significant changes, 
and the radiologist concluded in favour of some ‘non-
progressive leukoencephalopathy changes’ in the 
right cerebral hemisphere, with no evidence of any 
involvement of the contralateral hemisphere. 
 
Figure 2: T2-weighted TSE (Turbo Spin Echo) images, unenhanced 
brain MRI  
 
 
Discussion 
  
 Lightning strikes might be lethal, but under 
extraordinary circumstances, their thermal effects over 
the victim can be minimal, or confined to the contact 
wound, when present [9]. One hundred and twenty 
years after that Franklin elucidated the physical 
aspects of the lightning, it was the time of medical 
doctors to summarise and publish relevant 
experiences [10]. Of course, the spectrum of 
neurological disorders in the aftermath of a lightning 
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injury is immensely wide, and ad hoc terminological 
novelties have been coined, such as ‘kerauno- 
paralysis’ (from the Greek ‘keratinous, κεραυνός’ – 
lightning), depicting the clinical image of a transient 
motor deficit mainly in the lower limbs following the 
occurrence [11].  
 The presence of an incidental finding on the 
brain MRI such a hemispheric leukoencephalopathy 
clinically silent will obviously raise important questions 
vis-à-vis the aetiology. In our case, the significant time 
delay separating the lightning strike with the brain 
imaging will even further endorse scepticism; 
nevertheless, specific MRI changes have been found 
in the aftermath of the lightning [12]. On the other 
hand, similar cases of leukoencephalopathy confined 
to a single hemisphere have been described, but 
authors have already identified respective etiologies 
[13-15].  
 The case we described above was probably 
related to an indoor lightning strike; this is not the first 
case of an indoor injury from our experience, albeit 
the other publication of ours dealt with a fatality [16]. 
However, particular attention must be shown with 
regard to long-term and subtle neurological 
consequences and sequelae of any electrical injury, 
lightning strikes included. 
  
 
References  
1. Smith M, Smith M, American Academy of Orthopaedic 
Surgeons. ACLS for EMT-Basics. Jones & Bartlett Learning, 2006: 
79-80. PMCid:PMC1868698 
2. Cherington M, Yarnell PR, London SF. Neurologic complications 
of lightning injuries. West J Med. 1995; 162(5): 413-7. 
PMid:7785254 PMCid:PMC1022790 
 
3. Cherington M. Neurologic manifestations of lightning strikes. 
Neurology. 2003; 60(2):182-5. 
https://doi.org/10.1212/01.WNL.0000033801.15204.B5 
PMid:12557851 
 
4. Backhaus R, Kirzinger L, Platen S, Kreuzer PM, Kleiter I, 
 
Lürding R, Zack F, Schulte-Mattler W, Schalke B. 
Blitzschlagverletzungen. Klinische Neurophysiologie. 2015 Oct 19. 
5. Reisner AD. Possible mechanisms for delayed neurological 
damage in lightning and electrical injury. Brain Inj. 2013; 27(5):565-
9. https://doi.org/10.3109/02699052.2013.766928 PMid:23473007 
 
6. Christensen JA, Sherman RT, Balis GA, Wuamett JD. Delayed 
neurologic injury secondary to high-voltage current, with recovery. 
J Trauma. 1980; 20(2):166-8. https://doi.org/10.1097/00005373-
198002000-00012 PMid:7354498 
 
7. Kleinschmidt-DeMasters BK. Neuropathology of lightning-strike 
injuries. Semin Neurol. 1995; 15(4):323-8. 
https://doi.org/10.1055/s-2008-1041039 PMid:8848648 
 
8. Freeman CB, Goyal M, Bourque PR. MR imaging findings in 
delayed reversible myelopathy from lightning strike. AJNR Am J 
Neuroradiol. 2004; 25(5):851-3. PMid:15140734 
 
9. Herrero F, Garcia-Morato V, Salinas V, Alonso S. An unusual 
case of lightning injury: a melted silver necklace causing a full 
thickness linear burn. Burns. 1995; 21:308–309. 
https://doi.org/10.1016/0305-4179(94)00016-Q 
 
10. Lane JR. Clinical Lecture on Injuries from Lightning. Br Med J. 
1872; 2(605):114-6. https://doi.org/10.1136/bmj.2.605.114 
PMid:20746717 PMCid:PMC2296982 
 
11. ten Duis HJ, Klasen HJ, Reenalda PE. Keraunoparalysis, a 
'specific' lightning injury. Burns Incl Therm Inj. 1985; 12(1):54-7. 
https://doi.org/10.1016/0305-4179(85)90183-4 
 
12. Milton WJ, Hal O'Dell R, Warner EG. MRI of lightning injury: 
early white matter changes associated with cerebral dysfunction. J 
Okla State Med Assoc. 1996; 89(3):93-4. PMid:8919853 
 
13. Brew BJ, Davies NW, Cinque P, Clifford DB, Nath A. 
Progressive multifocal leukoencephalopathy and other forms of JC 
virus disease. Nat Rev Neurol. 2010; 6(12):667-79. 
https://doi.org/10.1038/nrneurol.2010.164 PMid:21131916 
 
14. van der Knaap MS, Barth PG, Gabreëls FJ, Franzoni E, Begeer 
JH, Stroink H, Rotteveel JJ, Valk J. A new leukoencephalopathy 
with vanishing white matter. Neurology. 1997; 48(4):845-55. 
https://doi.org/10.1212/WNL.48.4.845 PMid:9109866 
 
15. Singh S, Alexander M, Sase N, Korah IP. Solitary hemispheric 
demyelination in acute disseminated encephalomyelitis: 
clinicoradiological correlation. Australas Radiol. 2003; 47(1):29-36. 
https://doi.org/10.1046/j.1440-1673.2003.t01-2-01126.x 
PMid:12581051 
 
16. Kreci A, Vyshka G, Sinamati A. Lightning injuries in an in-door 
setting: a case report and review of the literature. Journal of 
Environment Pollution and Human Health. 2013; 1(2): 16-20. 
 
 
